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rHF,MT<"AT <"nMPOTINPS 

This invention relates to polymorphisms in the human P2X7 gene and corresponding 
novel allelic polypeptides encoded thereby. The invention also relates to methods and 

5 materials for analysing allelic variation in the P2X, gene, and to the use of P2X7 
polymorphism in treatment of diseases with P2X7 drugs. 

The P2X7 receptor (previously known as P2Z receptor), which is a ligand-gated ion . 
channel, is present on a variety of cell types, largely those known to be involved in the 
inflammatory/immune process, specifically, macrophages, mast cells and lymphocytes 

10 (TandB). Activation of the P2X7 receptor by extracellular nucleotides, in particular 

adenosine triphosphate, leads to the release of interleukin-ip (IL-ip) and giant cell formation 
(macrophages/microglial cells), degranulatipn (mast cells) and L-selectin shedding 

(lymphocytes). P2X7 receptors are also located on antigen-presenting cells (APC), 
keratinocytes, salivary acinar cells (parotid cells) and hepatocytes. Compounds acting at the 
1 5 P2X7 receptor are therefore indicated as pharmaceuticals for use in the treatment of 

rheumatoid arthritis, osteoarthritis, psoriasis, allergic dermatitis, asthma, chronic obstructive 
pulmonary disease (COPD), hyperresponsiveness of the ainvay, septic shock, 
glomerulonephritis, irritable bowel disease, Crohn's disease, ulcerative coUtis, atherosclerosis, 
growth and metastases of malignant cells, myoblastic leukaemia, diabetes, Alzheimer's 

20 disease, meningitis, osteoporosis, bum injury, ischaemic heart disease, stroke and varicose 
veins. For fiirther background, the reader is referred to the following articles: North and 
Bamard in Current Opinion in Neurobiology 1997, 7, 346-357; Rassendren, JBC, 1997, 273, 
5482-6; and Buell, Receptors and Channels, 1998, 5, 347-354. 

All positions herein of polymorphisms in the 5' UTR region of the P2X7 

25 polynucleotide relate to the position in SEQ ID NO 1 unless stated otherwise or apparent firom 
the context. 

All positions herein of polymorphisms in the exon regions of the P2X7 polynuoleotide 
relate to the position in SEQ ID NO 2 unless stated otherwise or apparent firom the context. 
All positions herein of polymorphisms in the intron regions of the P2X7 
30 polynucleotide relate to the position in SEQ ID NO 3 unless stated otherwise or apparent firom 
the context. 
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positions 4780, 4845, 4849, 5021, 5554, 5579, 5535, 5845 and 691 i in the intron region of the 
P2X7 gene as defined by the position in SEQ ID NO: 3 ; 

positions 76 ,155, 245, 270, 275, 348, 357, 430, 433, 460, 490 and 496 in the P2X7 
polypeptide as defined by the position in SEQ ID NO: 4. 

The term human includes both a human having or suspected of having a P2Xv 
mediated disease and an asymptomatic human who may be tested for predisposition or 
susceptibility to such disease. At each position the human may be homozygous for an allele 
or the human may be a heterozygote. 

The term polymorphism includes single nucleotide substitution, nucleotide insertion 
and nucleotide deletion which in the case of insertion and deletion includes insertion or 
deletion of one or more nucleotides at a position of a gene and corresponding alterations in 
expressed protein. 

In one embodiment of the invention preferably the method for diagnosis described 
herein is one in which the polymorphism in the in the 5'UTR region of the P2X7 gene as 
defined by the position in SEQ ID NO: 1 is any one of the following: 
at position 936 is presence of C and/or A; at position 1012 is presence of T and/or C; 
at position 1 147 is presence of A and/or G; at position 1343 is presence of G and/or A; and 
at position 1476 is presence of A and/or G. 

In one embodiment of the invention preferably the method for diagnosis described 
herein is one in which the polymorphism in the coding region of the P2X7 gene as defined by 
the position in SEQ ID NO: 2 is any one of the following: 

at position 253 is presence of T and/or C; at position 488 is presence of G and/or A; 
at position 489 is presence of C and/or T; at position 760 is presence of T and/or G; 
at position 835 is presence of G and/or A; at position 853 is presence of G and/or A; 
at position 1068 is presence of G and/or A; at posifion 1096 is presence of C and/or G; 
at position 1315 is presence of C and/or G; at position 1324 is presence of C and/or T; 
at position 1405 is presence of A and/or G; at position 1448 is presence of C and/or T; 
at position 1494 is presence of A and/or G; at position 1513 is presence of A and/or C; 
at position 1628 is presence of G and/or T; and at position 1772 is presence of G and/or A. 

In one embodiment of the invention preferably the method for diagnosis described 
herein is one in which the polymorphism in the intron region of the P2X7 gene as defined by 
the position in SEQ ID NO: 3. is any one of the following: 
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Landegren, Oxford University Press, 1 996 and "PGR", 2"'' Edition by Newton & Graham, 

BIOS Scientific Publishers Limited, 1997. 



Abbreviations: 





Amplification refractory mutation system linear extension 


APEX 


Arrayed primer extension 


ARMS™ 


Amplification refractory mutation system 


b-DNA 


Branched DNA 


bp 


base pair 


CMC 


Chemical mismatch cleavage 


COPS 


Competitive oligonucleotide priming system 


DOGE 


Denaturing gradient gel electrophoresis 


ELISA 


Enzyme Linked Immunosorbent Assay 


FRET 


Fluorescence resonance energy transfer 


LCR 


Ligase chain reaction 


MASDA 


Multiple allele specific diagnostic assay 


NASBA 


Nucleic acid sequence based amplification 


OLA 


Oligonucleotide ligation assay | 


PGR 


Polymerase chain reaction 


PTT 


Protein truncation test 


RFLP 


Restriction firagment length polymorphism 


SDA 


Strand displacement amphfication 


SNP 


Single nucleotide polymorphism 


SSCP 


Single-strand conformation polymorphism analysis 


SSR 


Self sustained replication 


TGGE 


Temperature gradient gel electrophoresis 



TahlR 1 - Mu tr^ti"^ nfttection Techniques 

General: DNA sequencing. Sequencing by hybridisation 
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Immunoassay techniques are known in the art e.g. A Practical Guide to BLISA by D M 
Kemeny, Pergamon Press 1991; Principles and Practice of Immunoassay, 2"'* edition, C P 
Price & D J Newman, 1997, published by Stockton Press in USA & Canada and by 
Macmillan Reference in the United Kingdom. 

Particularly prefenred methods include ARMS™ and RFLP based methods. ARMS^m 
is an especially preferred method. 

In a further aspect, the diagnostic methods of the invention are used to assess the 
pharmacogenetics of a drug acting at P2X7. 

Assays, for example reporter-based assays, may be devised to detect whether one or 
more of the above polymorphisms affect transcription levels and/or message stability. 

Individuals who carry particular allelic variants of the P2X7 gene may therefore exhibit 
differences in their ability to regulate protein biosynthesis under different physiological 
conditions and will display altered abilities to react to different diseases. In addition, 
differences arising as a result of allelic variation may have a direct effect on the response of an 
individual to drug therapy. The diagnostic methods of the invention may be useful both to 
predict the clinical response to such agents and to detennine therapeutic dose. 

In a further aspect, the diagnostic methods of the invention, are used to assess the 
predisposition and/or susceptibility of an individual to diseases mediated by P2X7. This may 
be particularly relevant In the development of hyperiipoproteinemia and cardiovascular 
disease and the present invention may be used to recognise individuals who are particularly at 
risk from developing these conditions. 

In a further aspect, the diagnostic methods of the invention are used in the 
development of new drug therapies which selectively target one or more allelic variants of the 
P2X7 gene. Identification of a link between a particular allelic variant and predisposition to 
disease development or response to drug therapy may have a significant impact on the design 
of new drugs. Drugs may be designed to regulate the biological activity of variants implicated 
in the disease process whilst minimising effects on other variants. 

In a further diagnostic aspect of the invention the presence or absence of variant 
nucleotides is detected by reference to the loss or gain of, optionally engineered, sites 
recognised by restriction enzymes. 

According to another aspect of the present invention there is provided a human P2X7 
gene or its complementary strand comprising a variant allelic polymorphism, at one or more'of 
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intron E 


4780 C->T 
4845 C->T 
4 84 9 A-^C 


intron F 


5021 T->C 

5554 {GTTT)n«3,4 

5579 G->C 

5535 A-^T 


intron G 


5845 C^T 
6911 T^C 



According to another aspect of the present invention there is provided a polynucleotide 
comprising at least 20 bases of the human P2X, gene and comprising an allelic variant 



selected from any one of the following: 



Region 


Variant 




SEQ ID NO: 1 


5 ' UTR 


936 A 




1012 C 




1147 G 




1343 A 




1476 G 




Region 


Variant 




SEQ ID NO: 2 


exon 2 


253 C 


exon 5 


488 A 




489 T 


exon 7 


760 G 


exon 8 


835 A 




853 A 


exon 1 1 


1068 A 




1096 G 


exon 12 


1315 G 


exon 13 


1324. T 




1405 G 




1448 T 




1494 G 




1513 C 




1628 T 




1772 A 
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Primers may be manufactured using any convenient method of synthesis. Examples of 
such methods may be found in standard textbooks, for example "Protocols for 
Oligonucleotides and Analogues; Synthesis and Properties," Methods in Molecular Biology 
Series; Volume 20; Ed. Sudhir Agrawal, Humana ISBN: 0-89603-247-7; 1993; Edirion. If 
required the primer(s) may be labelled to facilitate detection. 

According to another aspect of the present invention there is provided an allele- 
specific oligonucleotide probe capable of detecting a P2X, gene polymorphism, preferably at 
one or more of the positions defined herein. 

The allele-specific oligonucleotide probe is preferably 17- 50 nucleotides, more 
preferably about 1 7-3 5 nucleotides, more preferably about 17-30 nucleotides. 

The design of such probes will be apparent to the molecular biologist of ordinary skill. 
Such probes are of any convenient length such as up to 50 bases, up to 40 bases, more 
conveniently up to 30 bases in length, such as for example 8-25 or 8-15 bases in length. In 
general such probes will comprise base sequences entirely complementary to the 
corresponding wild type or variant locus in the gene. However, if required one or more 
mismatches may be introduced, provided that the discriminatory power of the oligonucleotide 
probe is not unduly affected. The probes of the invention may carry one or more labels to 
facilitate detection. 

According to another aspect of the present invention there is provided an allele 
specific primer or an allele specific oligonucleotide probe capable of detecting a P2X, gene 
polymorphism at one of the positions defined herein. 

According to another aspect of the present invention there is provided a diagnostic kit 
comprising an allele specific oligonucleotide probe of the invention and'or an allele-specific 

primer of the invention. 

The diagnostic kits may comprise appropriate packaging and instructions for use in the 
methods of the invention. Such kits may fiirther comprise appropriate buffer(s) and 
polymerase(s) such as thermostable polymerases, for example taq polymerase. 

In another aspect of the invention, the polymorphisms of this invention may be used as 
genetic markers in linkage studies. This particularly applies to the polymorphistns of 
relatively high frequency. The P2X, gene is on chromosome 12q24 (Buell et al. Receptors 
and Channels, 1998, 5,347-354). Low frequency polymorphisms may be particularly useful 
for haplotyping as described below. A haplotype is a set of alleles found at linked 
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positions 4780, 4845, 4849, 5021, 5554, 5579, 5535, 5845 and 6911 in the intron region of the 
P2X7 gene as defined by the position in SEQ ID NO: 3; and 
positions 76 ,155, 245, 270, 275, 348, 357, 430, 433, 460, 490 and 496 in the ?2X-, 
polypeptide as defined by the position in SEQ ID NO: 4; 

and determining the status of the human by reference to polymorphism in P2X7 ; and 
ii) administering an effective amount of the drug. 

Preferably determination of the status of the human is cUnically useful. Examples of 
clinical usefulness include deciding which drug or drugs to administer and/or in deciding on 
the effective amount of the drug or drugs. The term "drug acting at P2X/' means that drug 
binding with P2X7 in humans is an important part of a dmg exerting its pharmceutical effect 



in man. 



According to another aspect of the present invention there is provided use of a drug 
acting at P2X7 in preparation of a medicament for treating a disease in a human diagnosed as 
having a polymorphism therein, preferably at one or more of the positions defined herein. 

1 5 According to another aspect of the present invention there is provided a 

pharmaceutical pack comprising P2X7 dmg and instructions for administration of the drug to 
humans diagnostically tested for a polymorphism therein, preferably at one or more of the 
positions defined herein. ^ 

According to another aspect of the present invention there is provided an allelic vanant 

20 of human P2X7 polypeptide comprising at least one of the following: 
a alanine at position 76 of SEQ ED NO 4; 

a tyrosine at position 1 55 of SEQ ID NO 4; 

a glycine at position 245 of SEQ ID NO 4; 

a histidine at position 270 of SEQ ID NO 4; 
25 a histidine at position 275 of SEQ ID NO 4; 

a tyrosine at position 348 of SEQ ID NO 4; 

a serine at position 357 of SEQ ID NO 4; 

a arginine at position 430 of SEQ ID NO 4; 

a valine at position 433 of SEQ ID NO 4; 
30 a arginine at position 460 of SEQ ID NO 4; 

a glycine at position 490 of SEQ ID NO 4; and 

a glutamic acid at position 496 of SEQ ID NO 4; 
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using recombinant DNA techniques to incorporate the variable regions of a gene that encodes 
a specific binding antibody. Such a technique is described in Larrick et ai.. Biotechnology, 1: 
394(1989). 

Once isolated and purified, the antibodies may be used to detect the presence of 
antigen in a sample using established assay protocols, see for example "A Practical Guide to 
ELIS A" by D. M. Kemeny, Pergamon Press, Oxford, England. 

According to another aspect of the invention there is provided a diagnostic kit 
comprising an antibody of the invention. 

The invention will now be illustrated but not limited by reference to the following 
Examples. All temperatures are in degrees Celsius. 

In the Examples below, unless otherwise stated, the following methodology and 
materials have been applied. 

AMPLITAQ™ .available from Perkin-Elmer Cefus, is used as the source of 
thermostable DNA polymerase. 

General molecular biology procedures can be followed from any of the methods 
described in "Molecular Cloning - A Laboratory Manual" Second Edition, Sambrook, Fritsch 
and Maniatis (Cold Spring Harbor Laboratory, 1989). 

Electropherograms were obtained in a standard manner: data was collected by ABI377 
data collection software and the wave form generated by ABI Prism sequencing analysis 
(2.1.2). 

Identification of Polymorphisms 
1. Methods 

DNA Preparation 

DNA was prepared from frozen blood samples collected in EDTA following protocol I 
(Molecular Cloning: A Laboratory Manual, p392, Sambrook, Fritsch and Maniatis, 2"^* 
Edition, Cold Spring Harbor Press, 1989) with the following modifications. The thawed 
blood was diluted in an equal volume of standard saline citrate instead of phosphate buffered 
saline to remove lysed red blood cells. Samples were extracted with phenol, then 
phenol/chloroform and then chloroform rather than with three phenol extractions. The DNA 
was dissolved in deionised water. 
Template P reparation 
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1 .3kb 



5845 C->T 
6911 T^C 



2/40 

33/50 



exon 3 



intron H 



136bp 



835 G->A 
853 G->A 



arg270his 
arg275his 



16/52 
1/54 



exon 9 



intron I 



exon 10 



intron J 



exon 11 



intron K 



exon 12 



intron L 



91bp 



1.7kb 



64bp 



84bp 



149bp 



lOlbp 



10 6 8 G">A 
10 96 C->G. 



3 .8kb 



1315 C->G 



ala348tyr 
thr357ser 



18/62 
5/66 



pro4 3 0arg, 
splice site 



4/66 



exon 13 



4 97bp 



1324 C->T 
14 05 A->G 
1448 C->T 
1494 A->G 
1513 A->C 
1628 G-->T 
1772 G->A 



ala4 3 3val 

gln4 60arg 

silent 

ser490gly 

glu4 96ala 

silent 

silent 



1/54 
3/54 
2/54 
2/54 
8/54 
2/52 
24/54 



Positions in the 5' UTR refer to SEQ ID NO: I . 
Positions in exons refer to SEQ ID NO: 2, 
Positions in introns refer to SEQ ID NO: 3. 
5 Positions in protein refer to SEQ ID NO: 4. 
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exon 11 


1068 A 
1096 G 


exon 12 


1315 G 


exon 13 


13 24 T 
1405 G 
1448 T 
1494 G 
1513 C 
1628 T 
1772 A 




Region 


Variant 

SEQ ID NO : 3 


intron E 


4780 T 
4845 T 
4849 C 


intron F 


5021 C 

5554 (GTTT)„,n-=4 
5579 C 
5535 T 


incron G 


5845 T 
6911 C 



10 



15 



4 A nucleotide primer which can detect a polymorphism as defined in claim 1 . 

5 An allele specific primer capable of detecting a P2X7 gene polymorphism as defined in 

claim 1. . 

6 An allele-specific oligonucleotide probe capable of detecting a P2X7 gene 

polymorphism as defined in claim 1 . 

7 Use of a P2X7 gene polymorphism as defined in claim 1 as a genetic marker in a 
linkage study. 

8 A method of treating a human in need of treatment with a drug acting at P2X7 in 
which the method comprises: 

i) diagnosis of a polymorphism in P2X7 in the human, which diagnosis preferably 
comprises determining the sequence at one or more of the following positions: 
positions 936, 1012, 1 147, 1343 and 1476 in the 5'UTR region of the PIX, gene as defined by 
the position in SEQ ID NO: 1; - 
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ABSTRACT 

TITLE:CHEMICAL COMPOUNDS 

This invention relates to polymorphisms in the human P2X7 gene and corresponding 
novel allelic polypeptides encoded thereby. The invention also relates to methods and 
materials for analysing allelic variation in the P2X7 gene, and to the use of P2X7 
polymorphism in treatment of diseases with P2X7 drugs. 



15 
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SEQUENCE LISTING 



<110> AstraZeneca AB 

5 <12 0=. Chemical Compounds 

<13 0> morten 

<140> 
10 <141> 

<160> 4 



<170> Patentin Ver. 2.1 

<210> 1 

<211> 4900 

<212> DNA 

<213> Homo sapiens 



<400> 1 

gactcactat agggagaccg gcagatctga tatcatcgcc actgtggatc cgaattctag 60 
aaggcGtatg ttctaagcat caggctttac ctgtgaatct cctcttttta cagatgaaga 120 
tgactgtatc actcagatt|: ccggcaggaa agcaatggca tactcaagtg gggtaactaa 180 
25 tgatggaacc atttacaaag gtgtggacag agttaagaaa aagcaatagg agatagtgag 2^0 
cttcctgggg ctggtaagag tggggagccc ttaccactcc caggactaaa ggagggagtg 300 
gtgcccagaa gccctgccta tatgcaactg agaagggcag ggccagggag tcacgtccat 360 
^^^.^^ctgct ctccagtctc ctgaactgga agccagaagg tgaggggaac cctgatgcag 420 
tttgtatgtg tgagaaagta caattagttt agactgaaaa actgaaaatc tacccggcca 480 
30 cttagcaggc tggaataaca gaaatggatc aagccagctg taaagataac agggaacaat 540 
aattctctgt agctgtaaag tgataataca accctgcatc tttgagtgac tgctgaaaca 600 
ttgtccttta aaatcagaga ccttcagaaa cttcgctgtt tgaaattaca tgactaagac 660 
tgaaatattc caattttgcc tggaagattt aagtcatctt gacacagaga agcagcctca 720 
atttacaact caggagcaga gcttcagata aagattttct ggacacattt gacatgtatc 780 
35 ttagctatgt tgcttcctag gaaacagggc cctgggtcct ctttgcaatc cagactgaag 840 
ttgactgctt tgtacaaacc tgttttgctt tgagtccatc aaaacatgac ttcatttaga 900 
ttttatctca actccacttt cctcggaatc ctatactaaa ttgctgtttt cctttgtttg 960 
gtgatgtgcg tagctcttct ggtgggtggt gtccctcact gaataggtca ataaacctaa 1020 
ctttgttgga ctgccactgt gtccctggtg atctttggct gattggtcta ggtcatagat 108 
40 cgacctgccg gggtgcagag gagggtggag agtaactcag agggtcaagc atgaaagatc 1140 
tggcagaaaa ataaagcccc tccaccccca ccacccctac^cctgcaaat ctgatttccc 1200 
ccaccaactg cagaccagag tattataagg ggcggtggaa gaagaggggg agatcttcat 1260 



0 
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catgaacagc ccttatcatg atgactgaca taggataaga gctccataac tagtatctat 3 84 0 
ttttaaaaat aatcttttta agtctgggag tggtggctca cacctgtaat cccaacactt 3900 
tgggaggccg aggcgggtgg atcacgaagt caggagtttg agaccagcct ggccaatatg 3 960 
gtgaaacccc atctctacta aaaatacaaa aattagtggg gagtggtggt gcacacctgt 4020 
aatcccagct actagggagg ctgaggcagg agaatcgctt gaacccggag gcggaggttg 4080 
cagtgagccg agatcaagcc actgcactcc agcctgggtg acagagcaag actccatctc 4140 
aaaataataa taatagtaat aatttttttg attatataat agtatatatg tatataaaat 4200 
^^^^.gt-atgt atttttatct atatcctctg ctctgaccct caaagtaacc acgtccaagt 4260 
tcaggatttg aaatctggaa acgtggattc aaaaatcctt cacctctttg agccttggtt 4320 
tcatcatctg taaaatgggg agaattgttg ataggaatat taaatgaact aataaatgca 4380 
aagctgtttg agaaatatat ggcatatagt aatccctgat taagtgttag ttcttattat 4440 
(.^ataatgct attattagga ttattattat tcgattcata tgtttactgt tcaacaaata 4500 
ttgaatgata aacatatatg ctgggtccgg catggtggcc catgcctgta attccagcac 4560 
tttgggaggc caaggcgggc aggtcacttg aggtcaagag tttgagacca gcctggccaa 4620 
^.g^ggtggaa actccatctg tgctaaaaat acaaaaatta gccgggcatg gtggtgggtg 4680 
cctgtaatcc cagctactcg ggaggctgag acaggagaat cacttgaacc caggaggtgg 4740 
aggttgcagt gagccaagat tgcaccactg cactccagcc tgagccacag agcaagactc 4800 
tgtctcaaaa aaaaaaaaaa aaaatatata tatatatata tatatatata gtatttttag 4860 
tagagatggg gttttgccat ctctfcatata tttttatatt 4900 



<210> 2 

<211> 1853 

<212> DNA 

<213> Homo sapiens 

<400> 2 

aaaacgcagg gagggaggct gtcaccatgc 
agtatgagac gaacaaagtc actcggatcc 
tcttccacgt gatcatcttt tcctacgttt 
agcggaaaga gcctgtcatc agttctgtgc 
aagaggagat cgtggagaat ggagtgaaga 
actacacctt ccctttgcag gggaactctt 
aaggccaaga gcagcggttg tgtcccgagt 
accgaggttg taaaaaggga tggatggacc 
gtgtagtgca tgaagggaac cagaagacct 
cagtggaaga ggccccccgg cctgctctct 
tcaagaacaa tatcgacttc cccggccaca 
taaacatcac ttgtaccttc cacaagactc 
gagacatctt ccgagaaaca ggcgataatt 
tgggcattga gatctactgg gactgcaacc 
aatacagttt ccgtcgcctt gacgacaaga 



cggcctgctg cagctgcagt gatgttttcc 60 
agagcatgaa ttatggcacc attaagtggt 120 
gctttgctct ggtgagtgac aagctgtacc 180 
acaccaaggt gaaggggata gcagaggtga 24 0 
agttggtgca cagtgtcttt gacaccgcag 300 
tcttcgtgat gacaaacttt ctcaaaacag 360 
atcccacccg caggacgctc tgttcctctg 420 
cgcagagcaa aggaattcag accggaaggt 4 80 
gtgaagtctc tgcctggtgc cccatcgagg 54 0 
tgaacagtgc cgaaaacttc actgtgctca 6 00 
actacaccac gagaaacatc ctgccaggtt 660 
agaatccaca gtgtcccatt ttccgactag 720 
tttcagatgt ggcaattcag ggcggaataa 780 
tagaccgttg gttccatcac tgccgtccca 840 
ccaccaacgt; gtccttgtac cctggctaca 900 
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l^ll agcactttgg gagggtgagg cagatggatg cttgaggtca ggggttcgag aacagcctgg 1140 

^^0^^ aaaacatggt gaaaccccgt ctctactaaa aatacaaaaa tcagccagac atggtggcac 1200 

acgcttataa tcccagctac ttgggaggct gagacgtgag aatcacttga acctggaagg 1260 
cagaggttgc agtgagccaa gatcatgcca ctgcactcca gcatgggtga cagagcgaga 1320 
5 cGcctttaaa aaaaaaaaaa aaaggcacag ggcaatttta aaaatactgc aaatagtaaa 13 8 0 
aaaaaaaaaa tcagtggtta taatgcaaac acacacaaaa aggcatatgc ccattactgc 1440 
attctactcc atactgtatg tgtatttgag ttagtataaa agttatttta acattgctca 1500 
ctatttaatt aattctccct tggaaactga ttaatcatcc tggcaetcca ggaagatgtg 1560 
ccatgctgat ttcatggctt tgcacatcct gggcaggctg tgtacccctt gagggacttg 1620 
10 tgcccctttg agaggccatg ttctagtcca tttatactaa gtgagagcat acacctgttc 1680 
cgctcccGtc atgggcacct tttcttataa agaaacaaaa gagccagcag aatccacagt 1740 
ctttctgtgt tctctctgat ctttattatg ttttgcttgt ttgccttgcc ttgtgttcgt 1800 
tgtggttagg atgggcttga tggaagctga agctgcgtgg gttggaaagc ctggtcaaag 1860 
'-^ cctagtctct cgcccgggtt gagttaatga tgtccctcct ggagaacgtc ctctctgcag 1920 

;, 15 ttctttcaca tctgtggttc tacgatgctt tgacccctat aggaattcag accggaaggt 198 0 

gtgtagtgca tgaagggaac cagaagacct gtgaagtctc tgcctggtgc cccatcgagg 2040 
cagtggaaga ggccccccgg tgagtcgcat ggggagacag acacagtggc cctcagcggc 2100 
gaccagatga ggccttgccg aggctgcttg ggccttcccc tctcagcaca gccctgcaaa 2160 
gtcctgggtc ctaccggctt ggggacccct gcgctctgga tgcactgctt ggcacaaact 2220 
20 agtatctctg ggagggccat ggtggttggt aaactgttgt aacactcctg taccaactgg 2280 
taaatagcta ctaccctgag catccttggg tgtccctggc cccttccttc ccccagatct 2340 
tccagggtac ccccagaccc cctcctgtag tgccacagca ggatcccttc tgacttgtca 24O0 
gtgtccatac tgagtgatca aggataggaa ggaaggaggg agatggaaag gaaggacgaa 24 6 0 
. gcgaggaaag agaaggggaa ggggaggaaa aagcaaaagg ggtgagggta aaagaggggg 2520 
25 ggaaaggaag ttttctcaaa ttaaatgctt acaatgacat acagatttgg tggtcccttg 2580 
tattgatgct tcgcttcaat acacaaagtc acaatgttaa atctcagaag ccacaagggc 2640 
tgatgtattt cagcagagaa tagttagaaa gacctggatt caattcctag ctctaacacc 2700 
attttgctgt gtgtccttgg gaaaatggct taacctctct gagtttcagt gtcctcacct 2760 
' gtaaaagcag aataataatt tcaccaactt catagggctg ttgtaaggat taaatgagat 2820 

■ 30 gatacttgta cagttattgt aaggtaagcc ccatgcatgc ctggcttaca cacacacaca 2880 

cacacacaca cacacacacg cacacacaca cacacacaca atctacccct agaagtg.tgg 2940 
tggttctaga ccagcactgt ccaattgaac ttgatgcagt gatggaaatt tctgtatctg 3000 
tgctgtccaa tagggcagct actaggtaca tgtggctatt gagtacatga aatgcgacta 3060 
ctgaattttt gaaagagatg atagatgata gatagaaaga tagatagata gataaataga 3120 
35 tagataatag atagatagac aggtagatag atagatagat agatagatag atagatagat 3180 
agatagagtt ttgctatgtt gcccaggctg gttttgaact cctgggctca agcgatcctc 3240 

ctgccttggc ctcccaaagt gctggggtta caggtttgag ccattgctcc cagcctgaat 3300 
ttttaattaa atttaaattt aaatagccac acatgtctag tggctaccat attggacagc 3360 
gcagttctag accgatgtga ttcaggatca ttccctcagc atcgtggggc aaagagaaaa 3420 
40 ctgccccaag ctggcctgta gaaggctcag gcgaaggttt cccaatgccg ggatgggggg 3480 ^ 
4 tgcgctcagc agcatcaccc cttatgattc tcaatcgcta atagctccac tcaggttcat 3540 : 

ttctcggtca ggggcatttc tttgggaatc acccagctct gggagataca gcagcctcca 3600 
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gccagcagca taacatcttg cctcagtggc cactttcact ccctatcctg tgtccaatct 6180 
Gcctttgcct ctgtcttaaa aagagagaga gcatttacaa gagggggcat ttaaggacca 6240 
actggataat ccaggataat ctcccatctc aagatccttc atttaggctg ggcacggtgg 630O 
ctcatgcctg taatcccagc actttgggag gctgaggtgg gtggatcacc tgaggtcagg 6360 
5 agttcaacac cagcctggcc aacatggtga aagcccatct ttactaaaaa tacaaaaaaa 6420 
aaaaaaaaat agccgggcat gattgcgggc tcctgtaatc ccagctactc gggaggctga 6480 
gacaggagaa tcgcttgaac ctgggaggca gaggttgcag tgagccgaga tcgcaccact 6540 
gcactccagc ctaggtgaca agagcgaaac tccatctcaa aaaaaaaaaa aaaatccttc 660O 
atgtattcgc atctgcaaag agctttccct aggggagtac taggaggtaa agcagaaaag 6660 
10 atatttgata gagtgccctg aattccagtc taataagttt ggacttgatc tttaatgggg 6720 
gcgtgggggg cattaaaggt gtttgggtac aggagtggtc tgttgaaagt tgtattttag 6780 
gacaatgagt ttaacagtga tgtgtcccag acgggggtag ggagagtgag gagatgcgat 6840 
tgtggctgcc acaataacac ttgtgcgagt taggtggggc tgtacatatg gttcttcaat 6900 
cagcattttt tctctaaaaa ccttaagcaa tcctggctat gcagggagat gtctggcggt 6960 
15 tgcgtaactc acacccagca gccatagaga ctgtcccttg ttgatccttc agggcggaat 7 02 0 
aatgggcatt gagatctact gggactgcaa cctagaccgt tggttccatc actgccgtcc 7080 
caaatacagt ttccgtcgcc ttgacgacaa gaccaccaac gtgtccttgt accctggcta 7140 
caacttcagg taactccaag gcccaggtca aactcaccca gtggctgaat cgcattccca 720 0 
ggaactggtg agactaattt tggtttccaa ggcaacaaga tgaatgaaaa aagactttct 7260 
20 ctaagaacta ggtgataact gaattttttc cataattttt taaaattctc aaaagagata 7320 
cactctttat tttttactta tttttttttt tttgaaatgg agtctcactc tgtcacccag 7380 
gctgaagtgc agtggcgcca tctcagtcac tgcaaacttc cgcctcccag gttcaagcga 7440 
ctctcctgcc tcagcctccc aagtagctga gattacaggc ggatgcacac tgtttataaa 7500 
acaaaactat tgggaaacag aaaagcatag agggggatca aaatcgccca|taattcccct 7560 
25 accctgaaat aatcaataac aaccctcggg ggaattttcc tcatctgtac caattatttc 7620 
atacagctcc tatgagatca tagcatatat atatatatat cttgtggtat tctgcagggt 7680 
ttttcatacc acagccactc aaaattcttt gtaaccatca cattaatgat cataacattc 7740 
cattttgtag gtgaacaaat aacaactgct acaattcagg aagtgttttc ttttcttttc 7800 
ttttcttttc tttttttttt ttagatggag tcacactctg cttgcccagg ctggagtgca 7860 
30 gtggcatgat ctcagctcac tgcaacctct gcctcctagg tccaagcgat cctcccacct 7920 
cccaagtttc tgggaccaca ggcatgtgcc accacaccca gctaattttt gtatattcag 7980 
tagagatggg gtttcactgt gttggccagt ctggtctcga actcttgacc tcaagtgatc 8040 
ttcccacctt ggcttcccaa agtgctagga ttacagtcat gagccactgt gcctggccca 8100 
aggagggttt tccatatacc aagcactccc catcgccatc cctaaatctc ccaacaaccc 8160 
35 tggaaggaag atattgtttc tggaagatga tttgcccaag acccacagct gatagtacat 8220 
gtttgcataa ttctaaccca cgttcactct gaccccacac tcacactccc atcccttccc 8280 
ttcccatctc aatgattttc tcaccgtacg cctccatgaa ttgaatattt gagttgettc 8340 
ccagtttttc tagtacaagt aaccacagtg tgcatctttg caccgtaaac ttcttctttg 8400 
aattccaggg ttacttccct aggataaatt tcctagactt attgaatcaa aggttgtgaa 8460 
40 cattttatca tatgcttttt atttttaaaa atatctatgg ttataatgtt tcattttttt 8520 
ttctgagaca gagtctcact ctgtcaccca ggttggagtg gaccgggtgc aattatagct 8580 
cactgcaacc tctgcctccc aggcccaagt gatcctccca cctcagcctc ctgagtagct 8640 
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agatacttga acatatctta tttgggggct caacccattc cagtgtacga aaaacactct 11220 
tgttcaaggc ccgatgtttc tcagggcata gcccactgac tacctg 11266 



5 <210> 4 

<211> 595 
<212> PRT 

<213> Homo sapiens 
10 <400> 4 

Met Pro Ala Cys Cys Ser Cys Ser Asp Val Phe Gin Tyr Glu Thr Asn 
1 5 10 



val Thr Arg lie Gin Ser Met Asn Tyr Gly Thr lie Lys Trp Phe 
15 20 



Lys 

25 30 



Phe His val lie He Phe Ser Tyr Val Cys Phe Ala Leu Val Ser Asp 
35 4° ■ 

20 Lys Leu Tyr Gin Arg Lys Glu Pro Val He Ser Ser Val His Thr Lys 
50 55 60 



val Lys Gly He Ala Glu Val Lys Glu Glu He Val Glu Asn Gly Val 

25 



|70 



Lys Lya Leu Val His Ser Val Phe Asp Thr Ala Asp Tyr Thr Phe Pro 



85 50 • 



Leu Gin Gly Asn Ser Phe Phe Val Met Thr Asn Phe Leu Lys Thr Glu 
30 100 



105 110 



Gly Gin Glu Gin Arg Leu Cys Pro Glu Tyr Pro Thr Arg Arg Thr Leu 
115 120 ^25 

35 cys ser Ser Asp Arg Gly Cys Lya Lys Gly Trp Met Asp Pro Gin Ser 
130 135 140 

Lys Gly He Gin Thr Gly Arg Cys Val Val His Glu Gly Asn Gin Lys 
145 

40 

Thr cys Glu val Ser Ala Trp Cys Pro He Glu Ala Val Glu Glu Ala 
165 170 1''5 
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Val Ser Phe Val Asp Glu Ser His He Arg Met Val Asn Gin Gin Leu 
405 410 415 

5 Leu Gly Arg Ser Leu Gin Asp Val Lys Gly Gin Glu Val Pro Arg Pro 
420 425 430 



Ala Met Asp 
435 

10 

Thr Pro Pro 
450 

Glu Ala Thr 
15 465 

Ser Cys Leu 
20 Leu Cys Cys 



Phe Arg Lys 
515 

25 

Tyr Gin Glu 
530 

Leu Arg His 
30 545 

Gin Asp Met 
35 He Arg Lys 



Phe Thr Asp Leu 

He Pro Gly Gin 
455 

Pro Arg Ser Arg 
470 

Pro Ser Gin Leu 
4 85 

Arg Lys Lys Pro 
500 

Leu Val Leu Ser 



Pro Leu Leu Ala 
535 

Cys Ala Tyr Arg 
550 

Ala Asp Phe Ala 
565 

Glu Phe Pro Lys 
580 



Ser Arg Leu Pro Leu 
440 

Pro Glu Glu He Gin 
460 

Asp Ser Pro Val Trp 
475 

Pro Glu Ser His Arg 
490 

Gly Ala Cys He Thr 
505 

Arg His Val Leu Gin 
520 

Leu Asp Val Asp Ser 
540 

Cys Tyr Ala Thr Trp 
555 

He Leu Pro Ser Cys 
570 

Ser Glu Gly Gin Tyr 
585 



Ala Leu His Asp 
445 

Leu Leu Arg Lys 

Cys Gin Cys Gly 
4 80 

Cys Leu Glu Glu 
495 

Thr Ser Glu Leu 
510 

Phe Leu Leu Leu 
525 

Thr Asn Ser Arg 

Arg Phe Gly Ser 
560 

Cys Arg Trp Arg 
575 

Ser Gly Phe Lys 
590 



Ser Pro Tyr 
595 



